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a) a direct  detai led ,  accurate,  and we11 docunented ana lys i s  
of the 3kr t i an  atmosphere and 

b )  knowledge of the nature of chemical  cmnpmnds which may 
be fourd on the su r face  of Mars 

s: 
' I n  view of what i s  r,ot k n w n  of c o n d i t i ~ ~ n s  on l%rs certain 

phys icoahemical exper'irnents seemed very vuch wcjrth considering for 
an ea r ly  mission. 
requizo an a priori knowledge of the pldnetary  environment and are 
not  limited t o  Earth biochemistry. 

These r e l a t i v e l y  sim;le experiments -- do not 

I n  p a r t  they seek 

1. t h e  m i p r e s e n c e  of in tense  o r d e r l i n e s s  of chemical structures 
and of events  utterly improbable on a basis of thermcdynanic equilibrium 

2. extreme depar tures  f rm an inorganic steady stdt'e equil ibriwn 
of chemical y c t e n t i a l .  

After a sot?erir.g confronta t ion  w i t 3  Che engineer ing constraints 
t o  Le encm..intczsd in plac ing  instruments i n  t h e  v i c i n i t y  of the 
p l a n e t  l e t  a l m e  on its surface - it appeared that on2 of the 
most f e a s i b l o  approaches was t h a t  which involved t h e  w e  of con t ro l l ed  
p r q m m e d  hea t ing  of sur face  samples with the subsequent s epa ra t ion  
of t h e  evolved v o l a t i l e ,  semi volatile, arid f i n a l l y  degradat ion 
p r b d u c t s  by means of high resolution gas chromatographic cclumns . 
With the advenc of s m  r ecen t  s t a r t l i n g  advances i n  mass s ,pctrmetry 
it appeared possible to procure s u f f i c i e n t  mass spectra f o r  structural 
ident i f  icaticn ef each ind iv ldua l  chemical component that muid Se 
separated I n  t h i s  m.wer i n  a matter of a few seconds. 
Information a t  hand it should be possible  to predict: with d high & p e e  
of c e r t a i n r y  the chemical nature a,* the & g e e  of ordered sequences 
of s a w  of t h  u r i g i n a l  organic  moieties present i n  the sample p r i w  
t o  degradation. By t h e  a d d i t i ~ i i  of a sirn2l.e d i f f e r e n t i a l  t h e m 1  
znalysis ( D T A )  device t o  the  gas chrornatocpaphic ssnple oven, 
evidence for chemical non-equilibrium cap k S S S E J ~ ~ J .  
sharp contrast t~ cercain 'growth' or 'wetr ckienistry systems f o r  
life d e t e c t i o n  where me m y  obtain an equivocal yes cr no answer, 
t h i s  experiment should provide a wealth of information in t h e  form 
of re l iable ,  precise and !lopefully f ami l i a r  data that  w i l l  serve 
as a corners tone  for a subsequent and m r z  sophisticated n i s s i c n .  

I n  essence then  t h e  technology i s  riow at: hand t o  construct a 
relatively simple, r e l i a b l e ,  and exceedingly versatile cadxination 

With t h i s  
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gas chromatography-mass sper,t,-rcx?~r;. i n s t r m c n t .  
smeujhere between 2 3  and PS pcunds and p i o r  tc Parding on the? sur fdce  
of t he  plaret  it csuld p o v i d e  ot;e wi th  a detailed analysis of t h e  
Martian atmosphepe. 
capac i ty  of ca r ry ing  out several well defined o h j e c t l v ~ z  of 5 f i r s t  
iiiissiun to iiars. 

It wuu.2.d rleigh 

Under these circumstances it shculd h3ve the unique 

A t  the  present t i m e  in this laboratory a high resolut ion mass 
sysctxmeter is being set .tip to w x k  i n  combination with d gas c h o -  
matagraphic system. Once t h i s  canbination I s  i n  effect-in ccrllabaratlsr? 
with JPL personnel -e f for t s  w i l l  be directed QapraKi ?Ae e l u c i d a t i o n  
of ~ i n y  of the s c i e n t i f i c  prificiples ard parmtsrs nscesjary for  
the construction of a lbreadkoard' f l i g h t  instrument p a c k a g e  
i n  order t o  adequately achieve t h e  goals of the experiment. 

Publ ica t ions  du r ing  t h i s  6 month period. 
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